22 Background: In recognition of their multiple benefits on environment, food security, 23 and human health, pulses are attracting worldwide attention. The seed coat is a major 24 by-product of pulse processing, and its only markets are as low value ruminant feed 25 and very limited use in high fibre foods. Recently, accumulating studies have suggested 26 that this underutilised by-product has greater potential as a novel natural "nutritious 27 dietary fibre" which can be used as a functional food ingredient.
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248 soluble natural plant pigments) contents of field pea (Marles, Warkentin, & Bett, 2013) 249 and chickpea (Ashokkumar, Tar'an, Diapari, Arganosa, & Warkentin, 2014) are 250 suggested to be associated with seed coat colours, pulse seed coats are generally known 251 as a poor source of carotenoids since they have low level of fat. In some cases, 252 phytochemicals may cause toxic effects (e.g. favism caused by vicine and convicine in 253 faba beans) (Klupšaitė & Juodeikienė, 2015) . However, this review will discuss 254 polyphenols and phytic acid in the six pulse seed coats, and alkaloids in lupins since 255 they are more relevant to the potential positive physiological properties of the seed 256 coats. 2003), who found that polyphenols in seed coats of L. luteus, 293 L. albus and L. angustifolius grown in Poland (ranging from 0.16 to 0.42 mg caffeic 294 acid equivalents/g DM), were 1.30-6.52 times lower than those in cotyledons (0.32 to 295 1.88 mg caffeic acid equivalents/g DM). Additionally, these authors revealed that free 296 phenolic acids, primarily procatechuic acid and p-hydroxybenzoic acid, were mainly 297 present in the seed coats. Likewise, they found that concentrations of tannins in the 298 cotyledons were 4.33-31.00 times higher than that in the seed coat. On contrast, 299 Petterson (1998) reported that most tannins (include proanthocyanidins) of lupin 300 occurred in the seed coat, however, the initial data are unavailable. 301 302 These different and sometimes conflicting results of studies on polyphenols in pulse 303 seed coat are difficult to interpret and compare since the lack of consensus on extraction 304 methods and express ways (i.e., equivalents). Nonetheless, most of previous published 305 studies have only extracted polyphenols with organic solvents in which case 306 appreciable amounts of "bound" polyphenols in the seed coat matrix may remain un-307 extracted and thus the total polyphenol levels and antioxidant capacity may be 308 underestimated (Saura-Calixto, 2012). (Table 4 ). Grinding was reported to increase solubility of 420 pea seed coat, from 4.1% to 8.6%, accompanying by reduction in water binding 421 capacity (WBC) and swelling capacity by 35.2% and 21.7% respectively (Ralet, Valle, 422 & Thibauit, 1993a) . Similarly, water solubility of mung bean seed coat was 0.97% with 423 particle size of <50 mesh (<300 μm), whereas a much lower water solubility (0.79%) 424 was found with particle size of >35 mesh (>500 μm) (Huang, 2009 ). The authors also 425 found that mung bean seed coat with smaller particle size had a significantly higher 426 swelling capacity, WBC, and oil binding capacity but lower bulk density compared 427 with those with bigger particle size. 
